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these	 substances	 are	 present	 in	 the	 environment,	 but	 rather	 on	 their	 impact	 on	 aquatic	
organisms	and	humans.	Despite	 the	high	levels	at	which	they	occur	 in	 the	environment,	
the	presence	of	 anti-inflammatory	drugs	 [27]	 induces	 less	 excitement	 than	 the	presence	
of	 hormonal	 substances.	This	 is	 primarily	 due	 to	 the	 fact	 that	 the	 hormonal	 agents	 (in	
particular	 estrogens)	 have	 an	 extremely	 adverse	 effect	 on	 living	 organisms,	 including	
fish	at	a	very	low	concentration	of	0.1	ng/l	[12].	They	affect	the	feminization	of	fish	[14,	
15,	19]	 inhabiting	ponds	and	 rivers,	which	 is	 a	major	 threat	 to	 local	ecosystems.	These	
changes	 are	 most	 commonly	 associated	 with	 synthetic	 hormonal	 agents,	 in	 particular	
17α-ethinylestradiol,	but	also	have	the	effect	of	natural	estrogens	such	as	estrone,	estradiol	
and	 estriol.	All	 of	 these	 compounds	 are	 classified	 as	 endocrine	 disrupting	 compounds	
(EDC),	which	 interfere	with	 the	 endocrine	 system	by	 affecting	 the	 synthesis,	 transport,	
metabolism	and	excretion	of	hormones	from	the	body	[17].





control	pills,	whose	main	objective	 is	 the	 inhibition	of	ovulation.	 In	developed	countries,	
hormonal	contraception	is	one	of	the	most	popular	methods	of	protecting	against	unwanted	
pregnancy.	Table	1	 shows	 the	basic	 information	 relating	 to	 the	compounds	and	Chemical	
Abstracts	Service	(CAS)	numbers.
T a b l e 	 1
Characteristics of selected estrogens and their predicted no–effect concentrations  
(PNEC) [4, 28] 

































Estrogens,	 as	 compounds	 highly	 dangerous	 to	 the	 environment,	 should	 be	 degraded	 and	
eliminated	in	wastewater	treatment	processes	with	the	highest	possible	efficiency	in	order	to	










T a b l e 	 2
Concentrations in ng/l (min–max or mean) of detected hormones in WWTP influent, WWTP 
effluent, surface and groundwater




















































































































T a b l e 	 3
Concentrations in ng/g of dry weight (min–max or max) of estrogens in sediments




























into	 the	 environment	 adversely	 affecting	 the	 organisms	 living	 in	 rivers	 and	 reservoirs	 to	
which	treated	wastewater	is	discharged.	The	progressive	feminization	of	fish	and	the	risk	of	
the	harmful	effects	of	eating	such	fish	by	humans	requires	a	critical	approach	to	elimination	
of	 estrogens	 in	WWTP.	 Due	 to	 the	 development	 of	 consciousness	 of	 young	 people,	 in	
particular	women,	gradual	change	of	approach	to	contraception	and	easy	access	to	this	form	
of	pregnancy	prevention,	we	should	expect	a	 systematic	 increase	 in	 levels	of	presence	of	
estrogens	in	wastewater.
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